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(54) HEARING PROTECTION CALIBRATION ADAPTER DEVICE

(57) A calibration device and method of manufactur-
ing the same. The calibration device for a hearing ear-
piece configured to at least partially protrude into the ear
canal of a user includes a calibration base (100). The
calibration base a calibration insert (211). An air chamber
is defined between the calibration base (100) and the
calibration insert (211). The calibration device also in-
cludes at least one earpiece receiving mechanism (200A,
200B) defined on the calibration insert (211). The at least
one earpiece receiving mechanism (200A, 200B) is con-
figured to create an sealed connection between a given
ear piece (212A, 212B) and the air chamber for calibra-
tion. The earpiece receiving mechanism (200A, 200B) is
configured to at least partially receive the given earpiece
(212A, 212B). A corresponding method of manufacturing
is also included.
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Description

TECHNOLOGICAL FIELD

[0001] An example embodiment relates generally to
the calibration of a hearing protection headset and, more
particularly, to portable calibration adapter device for
hearing calibration.

BACKGROUND

[0002] Hearing devices with noise monitoring function-
ality used for industrial applications often require periodic
calibration to ensure hearing device longevity and accu-
racy. Applicant has identified a number of deficiencies
and problems associated with current hearing devices.
Through applied effort, ingenuity, and innovation, many
of these identified problems have been solved by the
methods and apparatus of the present disclosure.

BRIEF SUMMARY

[0003] The following presents a simplified summary in
order to provide a basic understanding of some aspects
of the present disclosure. This summary is not an exten-
sive overview and is intended to neither identify key or
critical elements nor delineate the scope of such ele-
ments. Its purpose is to present some concepts of the
described features in a simplified form as a prelude to
the more detailed description that is presented later.
[0004] In an example embodiment, a calibration device
for a hearing earpiece is provided. The hearing earpiece
is configured to at least partially protrude into the ear
canal of a user. The calibration device includes a cali-
bration base comprising a calibration insert. An air cham-
ber is defined between the calibration base and the cal-
ibration insert. The calibration device also includes at
least one earpiece receiving mechanism defined on the
calibration insert. The at least one earpiece receiving
mechanism is configured to create an sealed connection
between given ear piece and the air chamber for calibra-
tion. The earpiece receiving mechanism is configured to
at least partially receive the given earpiece
[0005] In some embodiments, the calibration device
also includes a calibration tubing receiver configured to
operably couple the air chamber with a calibrator system.
The calibration system provides calibration to the given
ear pieces held in the at least one earpiece receiving
mechanism. In some embodiments, each of the least one
earpiece receiving mechanism includes one or more mi-
crophone seals configured to engage with the given ear
piece such that an airtight seal is achieved between the
microphone seal and the given ear piece microphone. In
some embodiments, each of the earpiece receiving
mechanisms includes a tensioning component. The ten-
sioning component is configured to hold the ear piece in
the earpiece receiving mechanism during calibration. In
some embodiments, the tensioning component is spring

loaded. In some embodiments, the calibration device al-
so includes a ejector mechanism. The ejector mecha-
nism is configured to allow an earpiece to be ejected from
the calibration insert.
[0006] In some embodiments, the earpiece receiving
mechanism includes a stationary block and a tensioning
component. In such an embodiment, the tensioning com-
ponent is spring loaded, such that the earpiece is held in
place during operation between the stationary block and
the tensioning component. In some embodiments, the
stationary block includes a microphone seal. The micro-
phone seal is configured to seal one of the microphones
of the given earpiece in an instance the given earpiece
is positioned between the stationary block and the ten-
sioning component. In some embodiments, an interior
microphone seal is positioned on calibration device be-
tween the stationary block and the tensioning compo-
nent. In such embodiments, the interior microphone is
configured to seal another microphone of the earpiece
in an instance in which the given earpiece is positioned
between the stationary block and the tensioning compo-
nent.
[0007] In some embodiments, the at least one earpiece
receiving mechanism includes a first earpiece receiving
mechanism and a second earpiece receiving mecha-
nism. In such embodiments, the first earpiece receiving
mechanism is configured to receive a right ear earpiece
and the second earpiece receiving mechanism is config-
ured to receive a left ear earpiece. In some embodiments,
the calibration device also includes a calibration tubing
configured to be removably attached to the tubing receiv-
er at a first end and the calibrator system at a second
end opposite the first end. In some embodiments, the
calibration device also includes a lid. The lid is configured
to be removably coupled to the calibration base at a lock-
ing end of the calibration base and operably coupled to
the calibration base at a connection end opposite the lock
end, and the lid is configured to move between an opened
position and a closed position. In some embodiments,
the lid includes one or more calibration tubing hooks con-
figured to hold the calibration tubing in place in an in-
stance the calibration tubing is out of use.
[0008] In another example embodiment, a method of
manufacturing a calibration device for a hearing earpiece
configured to at least partially protrude into the ear canal
of a user is provided. The method includes providing a
calibration base comprising a calibration insert. An air
chamber is defined between the calibration base and the
calibration insert. The method also includes providing at
least one earpiece receiving mechanism defined on the
calibration insert. The at least one earpiece receiving
mechanism is configured to create an sealed connection
between given ear piece and the air chamber for calibra-
tion. The earpiece receiving mechanism is configured to
at least partially receive the given earpiece.
[0009] In some embodiments, the method also in-
cludes providing a calibration tubing receiver configured
to operably couple the air chamber with a calibrator sys-
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tem. In such an embodiment, the calibration system pro-
vides calibration to the given ear pieces held in the at
least one earpiece receiving mechanism. In some em-
bodiments, each of the least one earpiece receiving
mechanism includes one or more microphone seals con-
figured to engage with the given ear piece such that an
airtight seal is achieved between the microphone seal
and the given ear piece microphone. In some embodi-
ments, each of the earpiece receiving mechanisms in-
cludes a tensioning component. The tensioning compo-
nent is configured to hold the ear piece in the earpiece
receiving mechanism during calibration. In some embod-
iments, the tensioning component is spring loaded.
[0010] In some embodiments, the method also in-
cludes providing a ejector mechanism. In such an em-
bodiment, the ejector mechanism is configured to allow
an earpiece to be ejected from the calibration insert. In
some embodiments, the earpiece receiving mechanism
includes a stationary block and a tensioning component.
In such an embodiment, the tensioning component is
spring loaded, such that the earpiece is held in place
during operation between the stationary block and the
tensioning component. In some embodiments, the sta-
tionary block includes a microphone seal. The micro-
phone seal is configured to seal one of the microphones
of the given earpiece in an instance the given earpiece
is positioned between the stationary block and the ten-
sioning component. In some embodiments, an interior
microphone seal is positioned on calibration device be-
tween the stationary block and the tensioning compo-
nent. In such an embodiment, the interior microphone is
configured to seal another microphone of the earpiece
in an instance in which the given earpiece is positioned
between the stationary block and the tensioning compo-
nent.
[0011] In some embodiments, the at least one earpiece
receiving mechanism includes a first earpiece receiving
mechanism and a second earpiece receiving mecha-
nism. In such an embodiment, the first earpiece receiving
mechanism is configured to receive a right ear earpiece
and the second earpiece receiving mechanism is config-
ured to receive a left ear earpiece. In some embodiments,
the method also includes providing a calibration tubing
configured to be removably attached to the tubing receiv-
er at a first end and the calibrator system at a second
end opposite the first end. In some embodiments, the
method also includes operably coupling a lid to the cali-
bration base. The lid is configured to be removably cou-
pled to the calibration base at a locking end of the cali-
bration base and operably coupled to the calibration base
at a connection end opposite the lock end, and the lid is
configured to move between an opened position and a
closed position. In some embodiments, the lid includes
one or more calibration tubing hooks configured to hold
the calibration tubing in place in an instance the calibra-
tion tubing is out of use.
[0012] The above summary is provided merely for pur-
poses of summarizing some example embodiments to

provide a basic understanding of some aspects of the
disclosure. Accordingly, it will be appreciated that the
above-described embodiments are merely examples
and should not be construed to narrow the scope or spirit
of the disclosure in any way. It will be appreciated that
the scope of the disclosure encompasses many potential
embodiments in addition to those here summarized,
some of which will be further described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Having thus described certain example embod-
iments of the present disclosure in general terms, refer-
ence will hereinafter be made to the accompanying draw-
ings, which are not necessarily drawn to scale, and
wherein:

FIG. 1A is an exterior view of a calibration device in
the closed position in accordance with an example
embodiment of the present disclosure;
FIG. 1B is an exterior view of the calibration device
in the opened position in accordance with an exam-
ple embodiment of the present disclosure;
FIG. 2A is a calibration device with the lid in the
opened position in accordance with an example em-
bodiment of the present disclosure;
FIG. 2B is the calibration device of FIG. 2A with the
earpieces positioned within the earpiece receiving
mechanisms in accordance with an example embod-
iment of the present disclosure;
FIGS. 3A-3D are various views of an example ear-
piece for use in a calibration device in accordance
with the present disclosure;
FIGS. 4A and 4B illustrate various example micro-
phone seal locations within earpiece receiving
mechanisms in accordance with example embodi-
ments of the present disclosure;
FIG. 5A is another example embodiment of the cal-
ibration base in accordance with the present disclo-
sure;
FIG. 5B is a bottom view of the calibration insert in
accordance with example embodiments of the
present disclosure;
FIG. 5C illustrates an example earpiece positioned
within an earpiece receiving mechanism in accord-
ance with example embodiments of the present dis-
closure;
FIG. 5D illustrates an example ejector mechanism
configured to remove an earpiece from the calibra-
tion insert in accordance with example embodiments
of the present disclosure; and
FIG. 6 illustrates the calibration tubing hooks defined
on the lid in accordance with example embodiments
of the present disclosure.

DETAILED DESCRIPTION

[0014] Some embodiments will now be described more
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fully hereinafter with reference to the accompanying
drawings, in which some, but not all, embodiments are
shown. Indeed, various embodiments may be embodied
in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will sat-
isfy applicable legal requirements.
[0015] The components illustrated in the figures rep-
resent components that may or may not be present in
various embodiments of the disclosure described herein
such that embodiments may include fewer or more com-
ponents than those shown in the figures while not de-
parting from the scope of the disclosure. Some compo-
nents may be omitted from one or more figures or shown
in dashed line for visibility of the underlying components.
[0016] Many hearing devices used in industrial appli-
cation measure sound using internal and/or external mi-
crophones that require calibration. While the initial cali-
bration can be completed during the production of the
hearing device, periodic calibration may be useful and/or
necessary to maintain the operation of the hearing de-
vice. Hearing devices used in industrial applications,
such as high noise applications, need a certain level of
accuracy in order to provide adequate operating func-
tionality. In some examples and in order to calibrate a
hearing device, an air-tight seal needs to be maintained
between each internal and external microphone and the
calibration device itself. Various embodiments discussed
herein allow for a portable calibration device with extend-
ed lifetime use due to the configurations discussed here-
in. Embodiments discussed herein, in some examples,
allow for the use of a spring loaded tensioning component
to provide additional sealing capabilities beyond a tradi-
tional seal. Additionally or alternatively, various example
embodiments of the portable calibration device allow for
a compact design that, in some examples allows for easy
storage and on-site calibration after production without
complex systems.
[0017] FIG. 1A is an exterior view of a calibration device
in an instance in which the calibration device is closed in
accordance with an example embodiment of the present
disclosure. In various embodiments, the calibration de-
vice 10 may be portable and configured to couple to a
calibrator system. In various embodiments, the calibrator
system may be a sound calibrator. In various embodi-
ments, the calibration system may be a sound source
(e.g., a laboratory standard sound source may be used
for calibration). In various embodiments, the calibration
system may be configured to operate under hostile en-
vironment conditions. For example, the calibration sys-
tem may be a pistonphone (e.g., a pistonphone may op-
erate on the principle of four reciprocating pistons actu-
ated by a precision machined cam with a sinusoidal pro-
file). In various embodiments, the calibrator system may
be an exterior system configured to provide air to the
microphone to calibrate the earpiece using the airtight
seals provided by the calibration device 10 discussed
herein. For example, the calibrator system may be a

sound calibrator configured to produce a specific sound
signal (e.g., a sinusoidal sound signal of 250 hertz or
1000 hertz at 98 dB or 114 dB).
[0018] As shown in FIG. 1A, the calibration device 10
may have a calibration base 100 and a calibration lid 105.
In various embodiments, the calibration lid 105 may be
coupled to the calibration base 100. In various embodi-
ments, the calibration lid 105 may be rotatably attached
to the calibration base 100 at the coupling end 115 of the
calibration base 100. In various embodiments, the cali-
bration lid 105 may be configured to move between a
closed position (FIG. 1A), in which the lid is coupled to
the calibration base 100 via the fastening mechanism
110, and an open position (FIG. 1B), in which the fasten-
ing mechanism 110 between the calibration base 100
and the calibration lid 105 is decoupled, such that the
calibration lid rotates about the coupling end 115 to ex-
pose an interior of the calibration base (e.g., a calibration
insert 211).
[0019] In various embodiments, the calibration device
10 may be configured to lay flat or otherwise rest on a
surface in an instance in which the calibration device 10
is in the open position, as shown in FIG. 1B. In various
embodiments, the calibration lid 105 may have one or
more grooves 107 to, in some examples, provide addi-
tional stability to the calibration device 10 in an instance
in which the calibration device 10 is in the open position.
As discussed below in reference to FIGS. 2A and 2B, in
an instance in which the calibration lid 105 is opened
(e.g., the fastening mechanism 110 is decoupled), the at
least one earpiece receiving mechanism 200A, 200B
may be exposed, such that the earpieces may be dis-
posed therein for calibration using the calibration device
10.
[0020] In various embodiments, the calibration device
10 may resemble a case in an instance in which the cal-
ibration device 10 is in the closed position, such that, in
some examples, the calibration device may be portable
(e.g., capable of being carried with relative ease). In var-
ious embodiments, the calibration base 100 and/or the
calibration lid 105 may have a handle to allow the cali-
bration device 10 to be carried by a person. Additionally,
in some examples, the closed position of the calibration
device 10 may provide a compact device that allows for
quick and easy storage (e.g., the calibration device 10
may be stored when not in use). For example, all of the
components needed to connect the calibration device 10
to the calibration system may be stored within the cali-
bration device 10 in the closed position. In various em-
bodiments, the calibration lid 105 may be attached to the
calibration base 100 in various ways not discussed here-
in. For example, the calibration device 10 may have mul-
tiple fastening mechanisms, such that the calibration lid
105 may be removed from the calibration base 100 com-
pletely in an instance in which the calibration device 10
is in the open position.
[0021] In various embodiments, the calibration base
100 and/or the calibration lid 105 may define a rounded
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outer surface, such that an ergonomic shape may, in
some examples, be achieved.. In various embodiments,
the calibration base 100 may have a calibration base
edge 101 and the calibration lid 105 may have a calibra-
tion lid edge 111. In various embodiments, in an instance
in which the calibration device 10 is in the closed posi-
tioned, the calibration base edge 101 and the calibration
lid edge 111 may engage with one another, such that the
interior of the calibration device (discussed in reference
to FIG. 2A-2B) may be sealed (e.g., protected from the
environment to allow for storage).
[0022] FIG. 2A is yet a further view of an example cal-
ibration device with the lid in the opened position in ac-
cordance with an example embodiment of the present
disclosure. In various embodiments, the calibration lid
105 may be configured to store or otherwise retain cali-
bration tubing 230 in an instance in which the calibration
tubing 230 is not being used (e.g., not coupled to the
calibration tubing receiver 220). In some examples, the
calibration tubing 230 may be operable to connect to a
calibration device at a first end and a calibration tubing
receiver 220 in the calibration insert 211.
[0023] As shown in FIGS. 2A and 6, the calibration lid
105 may define an interior compartment 201 within the
calibration device 10. In an instance in which the calibra-
tion device 10 is in the closed positioned, for example,
the interior compartment 201 of the calibration lid 105
may be defined between the interior surface 202 of the
calibration lid 105 and the calibration insert 211 of the
calibration base 100. In various embodiments, the interior
compartment 201 of the calibration lid 105 may define a
lid depth defined as the distance between the inner sur-
face 202 and the lid edge 203. In some embodiments,
the lid depth may be sufficient to allow the calibration
tubing 230 to be housed within the interior compartment
201 in an instance in which the calibration device 10 is
in the closed position.
[0024] In various embodiments, the interior compart-
ment 201 of the calibration lid 105 may define one or
more calibration tubing hooks 225 and/or one or more
calibration collars 235 configured to hold the calibration
tubing 230 in place during storage. In various embodi-
ments, at least one of the calibration tubing hooks 225
may provide a generally curved shape such that, in some
examples, the calibration tubing 230 does not experience
stress and/or creases when stored. In various embodi-
ments, one or more calibration collars 235 may be pro-
vided to receive (e.g., slideably receive and/or surround)
each end of the calibration tubing 230 in an instance in
which the calibration tubing 230 is engaged with the cal-
ibration tubing hook 225, such as shown in FIG. 2A. In
various embodiments and in an instance in which the
calibration tubing 230 may be held in place within the
calibration lid 105, the calibration lid 105 may capable of
being moved from the opened position into the closed
positioned.
[0025] In some examples, the fastening mechanism
110 may fasten the calibration lid 105 to the calibration

base 100). In various embodiments, the lid depth may
be sufficient to allow the calibration tubing 230 to be held
without interfering with the calibration insert 211 of the
calibration base 100 in an instance in which the calibra-
tion device 10 is in the closed position.
[0026] In various embodiments, the calibration base
100 may comprise a calibration insert 211 configured to
fit within and/or otherwise be secured by the calibration
base 100. In some alternative embodiments, the calibra-
tion insert 211 may be integrally formed with the calibra-
tion base 100. In various embodiments, the calibration
insert 211 may be a separate component operably cou-
pled within the calibration base 100. In various embodi-
ments in which the calibration insert 211 is a separate
component, the calibration insert 211 may be snuggly fit
and/or rigidly attached to the calibration base 100 (e.g.,
the calibration insert 211 may be glued into position).
[0027] In various embodiments, the calibration insert
211 may include at least one earpiece receiving mech-
anism 200A, 200B, a ejector activator 215, and a cali-
bration tubing receiver 220. In various embodiments, the
calibration tubing receiver 220 may be configured such
that the calibration tubing 230 can be removably could
to the calibration tubing receiver 220 at a first end and to
a calibration system (not shown) at a second.
[0028] As shown, in various embodiments, the calibra-
tion insert 211 of the calibration base 100 may include
one or more earpiece receiving mechanisms (e.g., a left
earpiece receiving mechanism 200A and a right earpiece
receiving mechanism 200B), a ejector activator (e.g.,
ejector button 215), and a calibration tubing receiver 220.
In various embodiments, the left earpiece receiving
mechanism 200A and the right earpiece receiving mech-
anism 200B may each include a left stationary block 205A
and a right stationary block 205B, respectively, config-
ured to engage with a given earpiece by a force provided
by the tensioning component 210A, 210B. In various em-
bodiments, the left earpiece receiving mechanism 200A
may be a mirror image of the right earpiece receive mech-
anism 200B.
[0029] In various embodiments, the left earpiece re-
ceiving mechanism 200A may be configured to receive
an earpiece designed for a user’s left ear and the right
earpiece receiving mechanism 200B may be configured
to receive an earpiece designed for the user’s right ear.
In some examples, the stationary block 205A, 205B may
protrude from the calibration insert 211 surface. In some
embodiments, the stationary block 205A, 205B may have
a height that is substantially equal to the height of an
earpiece and define opposing faces to the given tension-
ing component 210A, 210B that are etched or otherwise
molded into a pattern that is complementary to an ear-
piece (e.g., a substantially jagged path, a relatively
smooth path or the like). In various embodiments, the left
stationary block 205A and the right stationary block 205B
may be molded as a part of the calibration insert 211.
Alternatively, the left stationary block 205A and the right
stationary block 205B may be fixably attached to the cal-
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ibration insert 211 such that the left stationary block 205A
and the right stationary block 205B may each remain
fixed in relation to the calibration base 100.
[0030] In various embodiments, each of the one or
more earpiece receiving mechanisms (e.g., left earpiece
receiving mechanism 200A and right earpiece receiving
mechanism 200B) may also include a tensioning com-
ponent (e.g., left tensioning component 210A and right
tensioning component 210B). In some examples, at least
a portion of the tensioning component 210A, 210B may
protrude from the calibration insert 211. In various em-
bodiments, the tensioning component 210A, 210B may
have a height that this substantially equal to the height
of an earpiece and define an opposing face to the given
stationary block 205A, 205B that are etched or otherwise
molded into a pattern that is complementary to an ear-
piece (e.g., a substantially jagged path, a relatively
smooth path or the like.
[0031] The left tensioning component 210A and the
right tensioning component 210B may each be spring
loaded, such that the respective spring provides a force
on the respective tensioning components 210A, 210B in
the direction of the respective stationary block 205A,
205B (e.g., the given tensioning component 210A, 210B
has a restorative force in the direction of the respective
stationary block 205A, 205B, such that the tensioning
component 210A, 210B may resist any attempted move-
ment in the direction opposite of the stationary block
205A, 205B). For example, the respective tensioning
component 210A, 210B may be moved or otherwise
urged away from the respective stationary block 205A,
205B to allow the earpiece 212A, 212B to be placed be-
tween the respective tensioning component 210A, 210B
and the respective stationary block 205A, 205B. In op-
eration and once user releases the given tensioning com-
ponent 210A, 210B, the given tensioning component will
move in the direction of the respective stationary block
205A, 205B into engagement with the respective ear-
piece 212A, 212B. In various embodiments, the force
provided by the spring loaded tensioning component
210A, 210B may hold the earpieces 212A, 212B in place
during calibration. For example, the spring loaded ten-
sioning component 210A, 210B may provide a 1.5N
counterforce in various embodiments to hold the ear-
pieces 212A, 212B in place during calibration. In various
embodiments, the force provided by the spring loaded
tensioning component 210A, 210B may depend on the
force needed to hold the earpieces in place during cali-
bration.
[0032] Additionally, in various embodiments as dis-
cussed in more detail in reference to FIGS. 5A and 5B,
the tensioning components 210A, 210B may each be
configured to maintain the seal between the microphone
seals provided in the earpiece receiving mechanisms
200A, 200B and the earpiece microphones of the given
earpieces 212A, 212B. In such embodiments, the seal
provides a sealed fluid connection between the earpiece
microphone and the interface to connect the calibration

adapter. For example, the seal may be a soft material
configured to selectively allow sound to pass there-
through. In various embodiments, the tensioning compo-
nents 210A, 210B may be replaceable, such that the cal-
ibration device 10 may be upgraded and/or maintained
in working condition.
[0033] In various embodiments, the earpiece receiving
mechanism 200A, 200B may be specifically designed for
a given earpiece design (e.g., the earpiece receiving
mechanism 200A, 200B shown in FIGS. 4A and 4B are
specifically designed to receive the earpieces shown in
FIGS. 3A-3D). In various embodiments, the shape of the
given earpiece receiving mechanism 200A, 200B, and
the position of the seals may be based on the earpiece
to be calibrated. In some embodiments, one or more dif-
ferent earpieces may be calibrated using the same cali-
bration device 10. In various embodiments, one or more
of the components may be interchangeable, such that
the calibration device may receive a plurality of different
shaped earpieces. For example, the earpiece receiving
mechanisms 200A, 200B and/or the tensioning compo-
nents 210A, 210B may be replaced to fit a different ear-
piece shape. In various embodiments, the microphone
seals (e.g., microphone seals 400A, 400B, 410A, 410B)
may provide an air-tight sealed connection between the
given microphone of the earpiece and the calibration tub-
ing receiver 220 and subsequently the calibration system
connected to the calibration tubing receiver 220 via the
calibration tubing 230. In various embodiments, the mi-
crophone seals (e.g., microphone seals 400A, 400B,
410A, 410B) may be made out of rubber, polyurethane,
thermoplastic elastomer, and/or the like. In various em-
bodiments, the force provided on the earpiece by the
tensioning component (e.g., tensioning component
210A, 210B) may, in some examples, also provide a seal-
ing force, such that the microphones may be sealed in
an instance in which the microphone seals are worn down
due to extensive use.
[0034] In various embodiments, the calibration base
100 of the calibration device 10 may have a ejector ac-
tivator (e.g., ejector button 215) configured to allow an
earpiece to be ejected from the given earpiece receiving
mechanism 200A, 200B. In various embodiments, the
ejector button 215 may connected to an ejector mecha-
nism (e.g., the ejector mechanism 540 shown in FIG.
5D), which may cause the given earpiece to be raised
(e.g., raised by a few millimeters away from the calibra-
tion base 100. In such an embodiment, the raising of the
given earpiece may at least partially release the force
provided by the given tensioning component 210A, 210B,
such that the given tensioning component 210A, 210B
disengages from the given earpieces 212A, 212B, such
that the earpiece may be removed from the given ear-
piece receiving mechanism 200A, 200B.. In some em-
bodiments, the tensioning component 210A, 210B may
be movable by a user independent of the ejector button
215. For example, a user may be able to manually move
the given tensioning component 210A, 210B away from
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the given stationary block 205A, 205B by placing their
finger on the tensioning component itself. In various em-
bodiments, one or more different ejector mechanisms
may be provided in place of or in addition to the ejector
mechanism discussed herein to allow the earpiece to be
removed from the calibration device 10.
[0035] In various embodiments, the calibration base
100 of the calibration device 10 may have a calibration
tubing receiver 220 configured to couple to the calibration
tubing 230. In various embodiments, the calibration tub-
ing receiver 220 may be connected to the microphone
seals discussed above in reference to FIGS. 4A and 4B.
In various embodiments, the type of calibration tubing
receiver 220 may be based on the calibration tubing 230
used. For example, the calibration tubing receiver 220
may be configured to receive the end of the calibration
tubing 230. In various embodiments, the calibration tub-
ing 230 may connect the calibration device 10 to the cal-
ibrator system that is configured to provide the calibration
to the sealed microphones within the calibration device.
As shown in FIG. 5A, the calibration tubing receiver 220
may have a threading and/or other type of adaptor con-
figured to removably couple the calibration tubing 230 to
the calibration device 10.In various embodiments, the at
least one earpiece receiving mechanism 200A, 200B and
the calibration tubing receiver 220 may be in communi-
cation via an air chamber. In various embodiments, an
air chamber is positioned between the calibration insert
211 and the calibration base 100. In an example embod-
iment, the air chamber may be defined between the cal-
ibration base 100 and the calibration insert 211 (e.g., the
calibration insert 211 and the calibration base 100 may
define a sealed compartment). In various embodiments,
a dedicated air chamber container may be disposed be-
tween the calibration base 100 and the calibration insert
211. In various embodiments, the air chamber may be in
communication with the calibration tubing receiver 220
and the earpiece receiving mechanisms 200A, 200B,
such that the calibrator system may be coupled to the air
chamber and subsequently the earpiece. For example,
the air chamber may define any area between the cali-
bration tubing receiver 220 and the earpiece receiving
mechanisms 200A, 200B. In various embodiments, in an
instance in which an earpiece is engaged in at least one
of the earpiece receiving mechanisms 200A, 200B and
the calibration system is connected to the calibration de-
vice 10 (e.g., via the calibration tubing 230 being coupled
with the calibration tubing receiver 220), an air-tight con-
nection may be made between the earpieces and the
calibration system.
[0036] Referring now to FIGS. 4A and 4B, each of the
earpiece receiving mechanisms 200A, 200B may be con-
figured with one or more microphone seals (e.g., micro-
phone seals 400A, 400B, 410A, 410B). In various em-
bodiments, the microphone seal may be provided in the
stationary blocks 205A, 205B (e.g., external microphone
seal 400A, 400B) and/or the Calibration insert 211 (e.g.,
internal microphone seal 410A, 410B). In an instance in

which the microphone seal is provided in the stationary
blocks 205A, 205B, the microphone seal 400A, 400B
may take the form of a rubber or metal seal that surrounds
one or more seal passageway 405A, 405B defined in the
stationary blocks 205A, 205B. In operation and when the
earpiece is secured in the earpiece receiving mechanism
200A, 200B, the seal engages the surface of the earpiece
(e.g., proximate to the microphone) so as to provide an
airtight seal between the earpiece and the seal passage-
way 405A, 405B, which may not allow sound to escape
during calibration. In various embodiments, the micro-
phone seals may provide an air tight connection between
the earpiece and an air chamber within the calibration
base 100 (e.g., the microphone seal may have an aper-
ture connected to the air chamber within the calibration
base 100). In various embodiments, the calibration de-
vice 10 may, in some examples, be configured for in-
creased longevity by using both a sealing surface (e.g.,
the seal of 400A, 400B) and also using the engaging
force provided by the tensioning component 210A, 210B.
For example, the microphone seals 400A, 400B may de-
teriorate over time, but the tensioning component 210A,
210B may still provide sufficient force to seal the pas-
sageways 405A, 405B between the stationary block
205A, 205B and the given earpiece.
[0037] In an instance in which one or more of the mi-
crophone seal is provided within the calibration insert 211
(e.g., internal microphone seal 410A, 410B), the micro-
phone seal 410A, 410B may take the form of a rubber or
metal seal that surrounds one or more seal passageways
415A, 415B, 420A, 420B defined in the calibration insert
211. In some embodiments, a cavity within the calibration
insert 211 may be defined for the internal microphone
seals 410A, 410B. In operation and when the earpiece
is secured in the earpiece receiving mechanism 200A,
200B, the seal engages the surface of the earpiece (e.g.,
proximate to the microphone) so as to provide an airtight
seal between the earpiece and the seal passageways
415A, 415B, 420A, 420B which may not allow sound to
escape during calibration. In various embodiments, the
microphone seals may provide an air tight connection
between the earpiece (e.g., the microphone of the ear-
piece) and an air chamber within the calibration base 100
(e.g., the seal passageways may be a soft material con-
figured to connect the air chamber to the earpiece within
the calibration base 100). In various embodiments, the
calibration device 10 may, in some examples, be config-
ured for increased longevity by using both a sealing sur-
face (e.g., the seal of 410A, 410B) and also using the
engaging force provided by the tensioning component
210A, 210B. For example, the microphone seals 410A,
410B may deteriorate over time, but the tensioning com-
ponent 210A, 210B may still provide sufficient force to
seal the passageways 415A, 415B in part due to the
weight of the earpiece.
[0038] FIGS. 3A-3D illustrate an example left earpiece
212A for use in the calibration device 10 as discussed
herein. In various embodiments, the earpieces 212A,
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212B may be configured to at least partially protrude into
the ear canal of a user during use (e.g., the earpiece
212A, 212B may be an in-ear headphone). As shown, in
various embodiments, the earpieces discussed herein
(e.g., left earpiece 212A) may have one or more micro-
phones (e.g., internal and/or external microphones). In
various embodiments, the earpiece (e.g., left earpiece
212A shown in FIGS. 3A-3D) may have one or more ex-
ternal microphones 300. In some embodiments, the ex-
ternal microphone(s) 300 may have a removable cover
305 (as shown installed in FIG. 3A and removed in FIG.
3B). In various embodiments, the removable cover 305
may be removed for the calibration process (e.g., the
earpiece receiving mechanism may create a seal with
the external microphone 300). In various embodiments,
the earpiece (e.g., left earpiece 212A shown in FIGS. 3A-
3D) may have one or more internal microphones 310. In
various embodiments, the internal microphones 310 may
also need to be sealed during the calibration process. In
various embodiments, each of the microphones on the
given earpiece 212A, 212B may need to be sealed to
allow for calibration to be effective.
[0039] FIGS. 5A and 6 illustrate another example cal-
ibration base used in various embodiments of the present
disclosure. Unless otherwise stated, the operations of
the calibration base 100 of FIGS. 5A and 6 are the same
as the calibration base 100 discussed in reference to
FIGS. 2A and 2B above. As shown in FIG. 5A, in various
embodiments, the left earpiece receiving mechanism
200A may include a left earpiece aperture 505A and a
tensioning component 210A. Likewise, in various em-
bodiments, the right earpiece receiving mechanism 200B
may include a right earpiece aperture 505B and a ten-
sioning component 210B. In various embodiments, the
respective tensioning component 210A, 210B may be
spring loaded (e.g., one or more springs 510A, 510B may
be attached to the tensioning component 210A, 210B at
a first end and the calibration insert 211 at another end,
such that as the tensioning component 210A, 210B
moves away from the area an earpiece is to be disposed,
the spring contracts and provides a resistive force to such
movement (e.g., the force of the spring maintains the
engagement of the earpiece 212A, 212B and the ten-
sioning component 210A, 210B during operation). In var-
ious embodiments, the respective tensioning component
210A, 210B may be configured to protrude into the re-
spective earpiece aperture 505A, 505B, such that the
tensioning component 210A, 210B engages with the re-
spective earpiece 212A, 212B to hold the earpiece within
the respective earpiece aperture 505A, 505B. In various
embodiments, a ejector activator (e.g., ejector button
215) may be provided to disengage one or more tension-
ing components 210A, 210B from the respective ear-
piece 212A, 212B by raising the given earpiece 212A,
212B to allow for the earpiece to be removed from the
calibration device 10. As shown in FIG. 5A, in various
embodiments, the calibration tubing receiver 220 may
include a threading to allow the calibration tubing 230 to

be removably attached to the calibration base 100. FIG.
6 illustrates the calibration tubing 230 being coupled to
the calibration tubing receiver 220 in accordance with
various embodiments.
[0040] In various embodiments, the calibration device
10 may be operably coupled to a calibration system to
calibrate one or more earpieces held within the earpiece
receiving mechanisms 200A, 200B. In various embodi-
ments, the calibration tubing 230 may, in operation, be
operably coupled to the calibration system at one end
and subsequently attached to the calibration tubing re-
ceiver 220 of the calibration device 10 at the opposite
end of the calibration tubing 230. In various embodi-
ments, the calibration tubing receiver 220 may be in com-
munication with an air chamber that may also be coupled
with one or more earpiece receiving mechanisms, such
that an air-tight connection may be achieved between
one or more microphones of the earpiece 212A, 212B
received by the earpiece receiving mechanism 200A,
200B. As discussed above, the calibration system may
be a sound source (e.g., a laboratory standard sound
source may be used for calibration). In various embodi-
ments, the calibration system may be configured to op-
erate under hostile environment conditions. For example,
the calibration system may be a pistonphone (e.g., a pis-
tonphone may operate on the principle of four recipro-
cating pistons actuated by a precision machined cam with
a sinusoidal profile). As such, the calibration device 10
may be operably coupled to the calibration system (e.g.,
via the calibration tubing 230) that isolates the micro-
phones of the earpieces 212A, 212B installed in the ear-
piece receiving mechanism 200A, 200B.
[0041] As shown in FIG. 5B, each earpiece receiving
mechanisms 200A, 200B may have one or more calibra-
tion tubing adaptor connectors 520A, 520B configured
to connect the given earpiece receiving mechanism
200A, 200B to the calibration tubing receiver 220 (e.g.,
via connectors 530). For example, the air chamber dis-
cussed above may be defined in the tubing connecting
the one or more calibration tubing adaptor connectors
520A to the calibration tubing receiver 220. Additionally
or alternatively, one or more calibration tubing adaptor
connectors 520A, 520B may be operably coupled to an
individual air chamber (e.g., an air chamber may be de-
fined between one or more of the calibration tubing adap-
tor connectors 520A, 520B and the calibration tubing re-
ceiver. As shown in FIG. 5B, each earpiece receiving
mechanisms 200A, 200B may define one or more springs
510A, 510B, configured to hold the earpiece 212A, 212B
in place during calibration (e.g., the spring may hold the
given tensioning component 210A, 210B in place during
calibration.
[0042] Referring now to FIGS. 5C and 5D, the opera-
tions of the ejector button 215 are shown in accordance
with various embodiments. As shown in FIG. 5C, in an
instance an earpiece is positioned with the earpiece re-
ceiving mechanism 200A, an ejector button 215 (e.g., a
pressable button or the like) may be engageable by a
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user (e.g., a user may be able to depress the ejector
button 215). In various embodiments, the ejector button
215 may be connected to an ejector mechanism 540 with-
in the earpiece receiving mechanism 200A, 200B con-
figured to engage with at least one of the components of
the earpiece receiving mechanism 200A, 200B. For ex-
ample, as shown in FIG. 5D, the ejector mechanism 540
may be configured, upon activation, engage with a given
earpiece 212A, 212B, to raise the earpiece away from
the calibration insert, such that the force provided by the
tensioning component on the earpiece is reduced allow-
ing for the earpiece to be removed. In various embodi-
ments, the ejector mechanism 540 may interact with oth-
er components of the earpiece receiving mechanism
200A, 200B to assist the removal of an earpiece from the
given earpiece receiving mechanism. In various embod-
iments, each earpiece receiving mechanism 200A, 200B
may have a ejector mechanism 540 activate either by a
common or independent ejector buttons. In various em-
bodiments, the ejector button 215 may be any type of
activation mechanism.
[0043] Many modifications and other embodiments of
the disclosure set forth herein will come to mind to one
skilled in the art to which the disclosure pertains having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the disclosure is not to be limited
to the specific embodiments disclosed and that modifi-
cations and other embodiments are intended to be in-
cluded within the scope of the appended claims. More-
over, although the foregoing descriptions and the asso-
ciated drawings describe example embodiments in the
context of certain example combinations of elements
and/or functions, it should be appreciated that different
combinations of elements and/or functions may be pro-
vided by alternative embodiments without departing from
the scope of the appended claims. In this regard, for ex-
ample, different combinations of elements and/or func-
tions than those explicitly described above are also con-
templated as may be set forth in some of the appended
claims. Although specific terms are employed herein,
they are used in a generic and descriptive sense only
and not for purposes of limitation.

Claims

1. A calibration device for a hearing earpiece config-
ured to at least partially protrude into the ear canal
of a user, the calibration device comprising:

a calibration base comprising a calibration in-
sert, wherein an air chamber is defined between
the calibration base and the calibration insert;
and
at least one earpiece receiving mechanism de-
fined on the calibration insert, the at least one
earpiece receiving mechanism configured to

create an sealed connection between given ear
piece and the air chamber for calibration, where-
in the earpiece receiving mechanism is config-
ured to at least partially receive the given ear-
piece.

2. The calibration device of Claim 1, further comprising
a calibration tubing receiver configured to operably
couple the air chamber with a calibrator system,
wherein the calibration system provides calibration
to the given earpieces held in the at least one ear-
piece receiving mechanism.

3. The calibration device any of Claims 1 or 2, wherein
each of the least one earpiece receiving mechanism
comprises one or more microphone seals configured
to engage with the given earpiece such that an air-
tight seal is achieved between the microphone seal
and the given ear piece microphone.

4. The calibration device any of Claims 1-3, wherein
each of the earpiece receiving mechanisms com-
prise a tensioning component, wherein the tension-
ing component is configured to hold the earpiece in
the earpiece receiving mechanism during calibra-
tion.

5. The calibration device of Claim 4 further comprising
an ejector mechanism, wherein the ejector mecha-
nism is configured to allow the removal of one of the
earpieces from the calibration device.

6. The calibration device of any of Claims 1-5, wherein
earpiece receiving mechanism comprises a station-
ary block and a tensioning component, wherein the
tensioning component is spring loaded, such that the
earpiece is held in place during operation between
the stationary block and the tensioning component.

7. The calibration device of Claim 6, wherein the sta-
tionary block comprises a microphone seal, wherein
the microphone seal is configured to seal one of the
microphones of the given earpiece in an instance
the given earpiece is positioned between the station-
ary block and the tensioning component.

8. The calibration device of Claim 7, wherein an interior
microphone seal is positioned on calibration device
between the stationary block and the tensioning
component, wherein the interior microphone is con-
figured to seal another microphone of the earpiece
in an instance in which the given earpiece is posi-
tioned between the stationary block and the tension-
ing component.

9. A method of manufacturing a calibration device for
a hearing earpiece configured to at least partially pro-
trude into the ear canal of a user, the method com-
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prising:

providing a calibration base comprising a cali-
bration insert, wherein an air chamber is defined
between the calibration base and the calibration
insert; and
providing at least one earpiece receiving mech-
anism defined on the calibration insert,
the at least one earpiece configured to create
an sealed connection between given ear piece
and the air chamber for calibration, wherein the
earpiece receiving mechanism is configured to
at least partially receive the given earpiece.

10. The method of Claim 9, further comprising providing
a calibration tubing receiver configured to operably
couple the air chamber with a calibrator system,
wherein the calibration system provides calibration
to the given earpieces held in the at least one ear-
piece receiving mechanism.

11. The method of any of Claims 9 or 10, wherein each
of the least one earpiece receiving mechanism com-
prises one or more microphone seals configured to
engage with the given earpiece such that an airtight
seal is achieved between the microphone seal and
the given earpiece microphone.

12. The method of any of Claims 9-11, wherein each of
the earpiece receiving mechanisms comprise a ten-
sioning component, wherein the tensioning compo-
nent is configured to hold the earpiece in the earpiece
receiving mechanism during calibration.

13. The method of Claim 12 further comprising providing
an ejector mechanism, wherein the ejector mecha-
nism is configured to allow the removal of one of the
earpieces from the calibration device.

14. The method of any of Claims 9-13, wherein the ear-
piece receiving mechanism comprises a stationary
block and a tensioning component, wherein the ten-
sioning component is spring loaded, such that the
earpiece is held in place during operation between
the stationary block and the tensioning component.

15. The method of Claim 14, wherein the stationary block
comprises a microphone seal, wherein the micro-
phone seal is configured to seal one of the micro-
phones of the given earpiece in an instance the given
earpiece is positioned between the stationary block
and the tensioning component.
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